Summary. An in-vitro superfusion technique was used to study basal and depolarization-induced (32 mmol K+/l) release of LHRH from the mediobasal hypothalamus (MBH) 
Introduction
In birds, as in mammals, sexual maturation involves profound readjustments to the activity of the hypothalamic-pituitary-ovarian axis (see reviews by Sharp & Fraser, 1978; Sharp, 1983) . In the domestic fowl, a prepubertal rise in the concentrations of luteinizing hormone (LH) (Wilson & Sharp, 1975;  Sharp, 1975; Williams & Sharp, 1977) and of oestrogen (Senior, 1974; Peterson & Webster, 1974) at about 15 weeks of age precedes the onset of lay by some 4-8 weeks. Thereafter plasma LH concentrations fall (Wilson & Sharp, 1975;  Sharp, 1975; Williams & Sharp, 1977) , presumably due to an enhanced negative-feedback action of raised ovarian steroids, probably oestradiol, on the hypothalamic-pituitary complex (Sharp, 1980) . Despite this, it is only when plasma oestradiol concentrations decline during the final stages of development of the first preovulatory follicle (Senior, 1974) that the hypothalamic-pituitary complex acquires the ability to release LH in response to a positive feedback action of progesterone secreted by the preovulatory follicle (Wilson & Sharp, 1975;  Sharp, 1980 ; R. T. Gladwell, unpublished observations). Whilst hypothalamic neurones that release LHRH undoubtedly play a crucial role in these events, methodological limitations have hitherto precluded attempts to probe their involvement. The development of a heterologous radioimmunoassay for avian LHRH (Knight, Cunningham & Gladwell, 1983) capable of detecting picogram amounts of LHRH released from isolated chicken mediobasal hypothalamus in vitro (Knight, 1983) , prompted the present investigation of maturational changes in (1) basal and depolarization-induced release of LHRH from mediobasal hypothalamus tissue in vitro, (2) (Knight, 1983) . The mediobasal hypothalamus, which included the entire median eminence, consisted of a 2 mm cube of tissue with a rostral limit coinciding with the caudal margin of the optic chiasma and the lateral limits about 1 mm either side of the third ventricle. The method used for the superfusion of such isolated tissue fragments has been fully described elsewhere (Knight, 1983 (Knight et ai, 1983; Knight, 1983 Pituitary responsiveness to exogenous LHRH. Between 11 :00 and 12:00 h blood (1 ml) was withdrawn from a wing vein of 10 pullets at 8, 12,15, 18, 20 and 25 weeks of age. Five pullets were subsequently given an intravenous injection of 1 pg synthetic ovine LHRH (Sigma Chemicals Ltd, Poole, Dorset)/kg body weight dissolved in 0-5 ml 0-75% (w/v) NaCl while the other 5 received an injection of 15 pg LHRH/kg. Further blood samples were withdrawn from the contralateral wing vein 5 and 15 min later. Blood was centrifuged for 10 min at 2000 # and the plasma was separated and stored at -20°C until assayed for LH using the homologous radioimmunoassay described by Follett, Scanes & Cunningham (1972) . Within-and between-assay coefficients of variation were 6 and 10% respectively and the limit of detection of the assay was 40 pg/tube.
Statistical analyses. (Duncan, 1955 Kordon, 1982) and, as demonstrated previously (Knight, 1983) (Knight, 1983) of increases in LHRH content and release during sexual development, although the magnitude of the increase in LHRH content of the mediobasal hypothalamus was substantially less in pullets than in cockerels. When mediobasal hypothalamic tissue was exposed to a standard sub-maximal depolarizing stimulus, in the form of a 20-min pulse of ACSF medium containing a concentration (32 mmol/1) of potassium ions above the threshold concentration required to stimulate LHRH release but below that required for maximal release (P. G. Knight, unpublished observations), a number of features emerged. Whereas in 8-and 12-week-old pullets this stimulus evoked only a marginal and non-significant release of LHRH, from 15 to 25 weeks of age significant responses were observed. Moreover, between 20 and 25 weeks of age, coincident with the onset of lay in these birds, a striking increase in the magnitude of the response to depolarization occurred. It is possible that these alterations in the responsiveness of LHRH nerve terminals in the mediobasal hypothalamus to a depolarizing stimulus are related to developmental changes in the functional organization of the hypothalamus-pituitary complex with respect to the feedback actions of ovarian steroids. Thus, at 8 and 12 weeks of age, when both the responsiveness of LHRH nerve terminals and the LHRH content of mediobasal hypothalamus are lowest, relatively high levels of LH in plasma are maintained due to the fact that the responsiveness of the anterior pituitary gland to LHRH is maximal at this time. The low concentrations of both oestradiol (Senior, 1974; Peterson & Webster, 1974) and progesterone (Williams & Sharp, 1977) in the circulation at these times presumably account for the high responsiveness of the anterior pituitary gland to LH RH (Sharp, 1983) . Between 12 and 20 weeks of age, a marked and progressive decline in anterior pituitary responsiveness to LHRH occurred, an observation consistent with previous studies in fowl (Bonney, Cunningham & Furr, 1974; Wilson & Sharp, 1975) . Since the onset of ovarian development at about 15 weeks of age is associated with a gradual rise in plasma concentrations of oestradiol which reach a peak a few weeks before the onset of lay (Senior, 1974; Peterson & Webster, 1974) , this loss of anterior pituitary responsiveness to LHRH may be due to a direct negative-feedback action of the steroid (Sharp, 1980) . Indeed, the observation that plasma LH concentrations declined between 15 and 20 weeks of age, despite the fact that basal and depolarization-induced LHRH release and LHRH content of the mediobasal hypothalamus did not, suggests that the fall in LH is entirely due to the action of oestrogen on the anterior pituitary gland. The question then arises : do ovarian oestrogens also exert a negative-feedback action at the hypothalamic level? It could be argued from the present data that whilst oestrogen feedback might limit the ability of the hypothalamus to synthesize and secrete LHRH, it certainly does not bring about a decline in LHRH neuronal activity and might even enhance it. However, since ovariectomy of pullets at 12 weeks of age causes a rise in plasma concentrations of LH (Sharp, 1973) , the latter possibility seems unlikely. There is substantial evidence implicating central catecholaminergic neurones in the regulation of LHRH release, and the rise in plasma LH secretion in the pullet after ovariectomy is accompanied by an increased catecholamine content of several discrete hypothalamic regions, including the paraventricular nucleus and mediobasal hypothala¬ mus (Knight, Gladwell & Cunningham, 1981) . It would be unwise, therefore, to disregard the possibility that at least part of the negative-feedback action of oestrogen on LH secretion is mediated at the central neural level.
During the last few weeks before the onset of lay the plasma concentration of oestradiol declines (Senior, 1974; Peterson & Webster, 1974) and that of progesterone rises as the largest ovarian follicles enter their final rapid phase of growth (Furr, 1969; Williams & Sharp, 1977) . This period coincides with the maturation of the positive-feedback mechanism whereby progesterone secreted by the ovary acts on the hypothalamic-pituitary complex to stimulate the release of LH (Wilson & Sharp, 1975) . The present observation that the onset of lay was accompanied by a dramatic increase in the stimulus-evoked release of LHRH from mediobasal hypothalamic nerve terminals, as well as a significant rise in the LHRH content of the mediobasal hypothalamus, indicates that in the sexually mature hen increased plasma concentrations of progesterone, possibly in combination with lower oestrogen levels, could decrease the threshold for excitation of LHRH neurones and thereby facilitate LHRH release. In support of this view, other studies, using rat mediobasal hypothalamus in vitro, have shown that previous exposure of oestradiol-primed ovariectomized rats to progesterone (Ramirez, Dluzen & Lin, 1980) or exposure of mediobasal hypothalamic tissue in vitro to progesterone (Rasmussen & Yen, 1983) stimulate LHRH release. Since the preovulatory surge of LH in the laying hen is accompanied by a 50% depletion of hypothalamic LHRH content (Knight, Wilson, Gladwell & Cunningham, 1984) it is clear that the positive-feedback mechanism which promotes the LH surge involves a substantial release of LHRH from the median eminence.
Indeed, it is not surprising that this is so, in view of the substantially reduced responsiveness of the anterior pituitary gland to LHRH in the laying hen. The significance of the present evidence for a maturational increase in LHRH neuronal activity in the pullet is that it appears to represent a neural correlate of the changing feedback relationship between the ovary and the hypothalamicpituitary complex.
